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Abstract

Diamond is composed of tetrahedrally-bonded carbon atoms, and the simplest molecule with the
diamond structure is adamantane (CioHig). Diamondoids of the adamantane series are
hydrocarbons composed of fused cyclohexane rings, all in stable chair conformations, which
form interlocking cage structures that can be superimposed on the diamond crystal lattice. The
lower diamondoids have chemical formulas of CanisHans12, Where n equals the number of
diamond-cage subunits.
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Diamondoids occur naturally in virtually all petroleum, and have been extracted by reverse phase

high performance liquid chromatography (HPLC), and then isolated and recrystallised by
standard organic chemistry techniques. A whole series of these diamondoid crystals from n =1
(adamantane) to 10 (decamantane) have been studied by laser Raman spectroscopy using 3 laser
wavelengths (325, 514 and 735 nm). The spectra have also been simulated using theoretical
predictions using the Gaussian program, and this has allowed the experimental peaks to be
assigned to individual vibrational motions. The larger diamondoids are similar in size to the
nanodiamond grains grown during CVD of ultra-nanocrystalline diamond (UNCD) films, and so
the Raman spectra of these diamondoids provides insights into the interpretation of spectra from
UNCD films.



